Summary Summary Treating psychotic disorders
Treating psychotic disorders in their earliest stages has become a key in their earliest stages has become a key focus for research and clinical care.This focus for research and clinical care.This paper reviews evidence of the capacity to paper reviews evidence of the capacity to identify those at increased risk for identify those at increased risk for psychotic disorder and to intervene in the psychotic disorder and to intervene in the identified, high-risk individuals to identified, high-risk individuals to ameliorate the course of disorder.Issues ameliorate the course of disorder.Issues involved in preventive oriented clinical involved in preventive oriented clinical care are addressed, such as risk/benefit care are addressed, such as risk/benefit considerations, ethical and safety issues considerations, ethical and safety issues and the value of stage-specific and the value of stage-specific interventions.Clinicalpredictorsidentified interventions.Clinicalpredictorsidentified in recent research, promising intervention in recent research, promising intervention trials and proposed clinical practice trials and proposed clinical practice guidelines are described. An approach guidelines are described. An approach based on active engagement, support and based on active engagement, support and monitoring, yet with a conservative monitoring, yet with a conservative approachto medication useis advocated at approachto medication useis advocated at present.Potential neurobiological present.Potential neurobiological processes have been studied and reinforce processes have been studied and reinforce the sense thatthis is a critical phase for the sense thatthis is a critical phase for active treatment, and may prove helpful in active treatment, and may prove helpful in understanding the process of transition understanding the process of transition across stages of illness.More research is across stages of illness.More research is required in prediction, neurobiology and required in prediction, neurobiology and treatment. treatment.
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None. ' The best hope now for the prevention of schizo-'The best hope now for the prevention of schizophrenia lies with indicated preventive intervenphrenia lies with indicated preventive interventions targeted at individuals manifesting tions targeted at individuals manifesting precursor signs and symptoms who have not yet precursor signs and symptoms who have not yet met full criteria for diagnosis. The identification met full criteria for diagnosis. The identification of individuals at this early stage, coupled with of individuals at this early stage, coupled with the introduction of pharmacological and psychothe introduction of pharmacological and psychosocial interventions, may prevent the developsocial interventions, may prevent the development of the full-blown disorder' (Mrazek & ment of the full-blown disorder' (Mrazek & Haggerty,1994 p.154) . Haggerty,1994 p.154) .
Such sentiment underlines the aim of idenSuch sentiment underlines the aim of identifying people in the prodromal phase tifying people in the prodromal phase preceding a first psychotic episode. If an preceding a first psychotic episode. If an impending psychotic disorder can be recogimpending psychotic disorder can be recognised, then the possibility of prevention, or nised, then the possibility of prevention, or at least delay of or lessening the severity at least delay of or lessening the severity and mode of onset, arises. For over a and mode of onset, arises. For over a decade our team has been researching this decade our team has been researching this field. A first step was to characterise the field. A first step was to characterise the typical features of the prepsychotic phase typical features of the prepsychotic phase and their course and natural history, partiand their course and natural history, particularly with regard to the timing and onset cularly with regard to the timing and onset of full-blown psychosis. Detailed studies of of full-blown psychosis. Detailed studies of psychotic prodromes revealed that neurotic psychotic prodromes revealed that neurotic and mood-related type symptoms were and mood-related type symptoms were common, including depressed mood, anxicommon, including depressed mood, anxiety, sleep disturbance and irritability (Yung ety, sleep disturbance and irritability (Yung & McGorry, 1996) . Indeed, Hafner & McGorry, 1996) . Indeed, Hafner et al et al (2005) found that the prodrome of schizo- (2005) found that the prodrome of schizophrenia was indistinguishable from that of phrenia was indistinguishable from that of major depression in its early stages. Negamajor depression in its early stages. Negative and 'basic' symptoms have also been tive and 'basic' symptoms have also been described in prodromes. Basic symptoms described in prodromes. Basic symptoms refer to subjectively experienced abnormalrefer to subjectively experienced abnormalities in the realms of cognition, attention, ities in the realms of cognition, attention, perception and movement and are thought perception and movement and are thought by many to be important precursors of by many to be important precursors of schizophrenia (Klosterkotter schizophrenia (Klosterkotter et al et al, 1997) . , 1997). Finally, attenuated (or sub-threshold) psyFinally, attenuated (or sub-threshold) psychotic symptoms are also features of the chotic symptoms are also features of the psychotic prodrome, typically occurring psychotic prodrome, typically occurring late, just prior to the development of fulllate, just prior to the development of fullblown psychotic symptoms (Yung & blown psychotic symptoms (Yung & McGorry, 1996) . See Appendix for a sum- McGorry, 1996) . See Appendix for a summary of some of the commonly occurring mary of some of the commonly occurring features of the prodrome. features of the prodrome.
UTILITY OF A CLINICAL UTILITY OF A CLINICAL STAGING MODEL STAGING MODEL
Individuals experiencing a prodrome are Individuals experiencing a prodrome are conceptualised as being in the early stages conceptualised as being in the early stages of a psychotic disorder such as schizoof a psychotic disorder such as schizophrenia. The prodrome concept is therefore phrenia. The prodrome concept is therefore an example of the application of a clinical an example of the application of a clinical staging model to psychiatry (McGorry staging model to psychiatry (McGorry et et al al, 2006) . Clinical staging has long been used , 2006) . Clinical staging has long been used in general medicine; however, it has been nein general medicine; however, it has been neglected in psychiatry (Fava & Kellner, 1993) . glected in psychiatry (Fava & Kellner, 1993) . The model is particularly well established in The model is particularly well established in the treatment of malignancies, where quality the treatment of malignancies, where quality of life and survival are thought to rely on of life and survival are thought to rely on earliest possible delivery of effective interearliest possible delivery of effective interventions. We argue that at the heart of the ventions. We argue that at the heart of the concept is the differentiation of initial and concept is the differentiation of initial and milder clinical phenomena from those that milder clinical phenomena from those that accompany illness extension, progression accompany illness extension, progression and chronicity (McGorry and chronicity (McGorry et al et al, 2006) . , 2006). Although a clinical staging model links Although a clinical staging model links treatment selection and prediction, its role treatment selection and prediction, its role in treatment selection is more crucial, partiin treatment selection is more crucial, particularly since early successful treatment may cularly since early successful treatment may change the prognosis and potentially prechange the prognosis and potentially prevent progression to subsequent stages. The vent progression to subsequent stages. The fundamental assumptions of clinical staging fundamental assumptions of clinical staging are twofold: that patients in the early stages are twofold: that patients in the early stages of an illness have a better response to treatof an illness have a better response to treatment and a better prognosis than those in ment and a better prognosis than those in later stages, and that the treatments later stages, and that the treatments offered in the early stages should be more offered in the early stages should be more benign as well as more effective. Table 1 benign as well as more effective. Table 1 shows a framework for a clinical staging shows a framework for a clinical staging model in psychotic disorders. model in psychotic disorders.
However, the prodrome concept, and However, the prodrome concept, and its implications for early diagnosis and its implications for early diagnosis and treatment, runs into problems due to the treatment, runs into problems due to the wide variability between individuals and wide variability between individuals and the lack of specificity of many of its the lack of specificity of many of its features. That is, many prodromal sympfeatures. That is, many prodromal symptoms and signs are non-specific and could toms and signs are non-specific and could be the result of a number of conditions, be the result of a number of conditions, such as major depression, substance misuse such as major depression, substance misuse and physical illness, as well as a psychotic and physical illness, as well as a psychotic prodrome. Even attenuated or isolated prodrome. Even attenuated or isolated psychotic symptoms may not necessarily psychotic symptoms may not necessarily progress to a frank psychotic disorder, as progress to a frank psychotic disorder, as these are now known to be quite common these are now known to be quite common in the general population (Tien, 1991; van in the general population (Tien, 1991; van Os Os et al et al, 2001 ). This false-positive problem , 2001). This false-positive problem has also been addressed in the staging modhas also been addressed in the staging models for cancer and other medical settings. els for cancer and other medical settings. Clinical experience and this recent research Clinical experience and this recent research have shown that there are many people have shown that there are many people with something resembling the clinical phewith something resembling the clinical phenotype of psychosis who apparently do not notype of psychosis who apparently do not have a need for care (van Os have a need for care (van Os et al et al, 2001) , 2001) and most people who do develop a and most people who do develop a sustained psychotic disorder experience a sustained psychotic disorder experience a significant period of sub-threshold sympsignificant period of sub-threshold symptoms, distress and serious functional decline toms, distress and serious functional decline long before they become frankly psychotic long before they become frankly psychotic and ultimately access treatment (Yung & and ultimately access treatment (Yung & McGorry, 1996) . However, while we may McGorry, 1996) . However, while we may wish to 'protect' one group from intervenwish to 'protect' one group from intervention or at least not seek them out, we must tion or at least not seek them out, we must try to find ways to offer it to another. We try to find ways to offer it to another. We therefore need to decide who needs care, therefore need to decide who needs care, how early and where it should be offered, how early and where it should be offered, and what should be the range and sequence and what should be the range and sequence of interventions. Hence the challenge is to of interventions. Hence the challenge is to identify individuals with a high likelihood identify individuals with a high likelihood of imminent onset of psychotic disorder. Sevof imminent onset of psychotic disorder. Several strategies have been used with this goal eral strategies have been used with this goal in mind. These are described briefly below. in mind. These are described briefly below.
Defining high risk populations Defining high risk populations
The ultra high risk criteria (clinical stage 1b) The ultra high risk criteria (clinical stage 1b)
Overcoming the non-specific nature of proOvercoming the non-specific nature of prodromal symptoms and the difficulty dromal symptoms and the difficulty predicting who will progress to psychotic predicting who will progress to psychotic disorder is obviously a major challenge. In disorder is obviously a major challenge. In an attempt to address these issues, we have an attempt to address these issues, we have applied a 'close in' strategy (first described applied a 'close in' strategy (first described by Bell, 1992) . This is a form of sequential by Bell, 1992) . This is a form of sequential screening that involves putting in place a screening that involves putting in place a number of different measures to concennumber of different measures to concentrate the level of risk in the selected sample. trate the level of risk in the selected sample. In other words, an individual must meet a In other words, an individual must meet a number of conditions to be included in number of conditions to be included in the high-risk sample rather than just one, the high-risk sample rather than just one, as in the traditional genetic high-risk stuas in the traditional genetic high-risk studies. Thus to identify people at high risk dies. Thus to identify people at high risk of onset of psychotic disorder in the near of onset of psychotic disorder in the near future, symptoms and signs are combined future, symptoms and signs are combined with other risk factors. One risk factor is with other risk factors. One risk factor is age; it is known that the age of highest inciage; it is known that the age of highest incidence of psychotic disorder is adolescence dence of psychotic disorder is adolescence s 2 s 2 (Hafner et al et al, 1994) . , 1994). In addition, clinical risk factors, such as In addition, clinical risk factors, such as functional decline and putatively prodrofunctional decline and putatively prodromal symptoms, particularly those hypothemal symptoms, particularly those hypothesised to occur immediately before the sised to occur immediately before the onset of frank psychosis, such as attenuated onset of frank psychosis, such as attenuated and isolated psychotic symptoms, are inand isolated psychotic symptoms, are included. Individuals meeting these combinacluded. Individuals meeting these combinations of risk factors are called 'ultra-high tions of risk factors are called 'ultra-high risk' (UHR), the term 'ultra' being added risk' (UHR), the term 'ultra' being added to distinguish these individuals from subto distinguish these individuals from subjects in traditional genetic high-risk studies. jects in traditional genetic high-risk studies. The ultra high risk approach attempts to The ultra high risk approach attempts to identify individuals at risk for a brief period identify individuals at risk for a brief period (1-2 years); that is, they are considered to (1-2 years); that is, they are considered to be potentially in a state of incipient psybe potentially in a state of incipient psychotic disorder or possibly 'prodromal' (or chotic disorder or possibly 'prodromal' (or clinical stage 1b, see Table 1 ). The current clinical stage 1b, see Table 1 ). The current ultra-high risk criteria require that a young ultra-high risk criteria require that a young person be aged between 14 and 29 years, is person be aged between 14 and 29 years, is referred for help to a clinical service and referred for help to a clinical service and meets criteria for one or more of the followmeets criteria for one or more of the following groups: ing groups: These criteria are described in more These criteria are described in more detail elsewhere (Yung detail elsewhere (Yung et al et al, 2003 (Yung et al et al, , 2004 (Yung et al et al, ). , 2003 (Yung et al et al, , 2004 . Criteria have also been developed to deCriteria have also been developed to define the onset of frank psychotic disorder. fine the onset of frank psychotic disorder. These are not identical to DSM-IV criteria, These are not identical to DSM-IV criteria, but are designed to define the minimal but are designed to define the minimal point at which antipsychotic treatment is point at which antipsychotic treatment is indicated. This definition is arbitrary, and indicated. This definition is arbitrary, and is defined by the persistence of frank psyis defined by the persistence of frank psychotic symptoms for over 1 week. chotic symptoms for over 1 week.
We tested the ability of the ultra high We tested the ability of the ultra high risk criteria to identify individuals likely risk criteria to identify individuals likely to develop a psychotic disorder within a to develop a psychotic disorder within a brief follow-up period in a specialised brief follow-up period in a specialised service, the Personal Assessment and Crisis service, the Personal Assessment and Crisis Evaluation (PACE) Clinic (Yung Evaluation (PACE) Clinic (Yung et al et al, , 1996) . As hypothesised, meeting the ultra 1996). As hypothesised, meeting the ultra high risk criteria was associated with a high high risk criteria was associated with a high rate of onset of psychotic disorder, with rate of onset of psychotic disorder, with over 40% making the transition within 12 over 40% making the transition within 12 months in an initial study (Yung months in an initial study (Yung et al et al, , 2003) . Although the rate has seemingly re-2003). Although the rate has seemingly reduced in a subsequent investigation, meeting duced in a subsequent investigation, meeting the criteria stills significantly predicts transithe criteria stills significantly predicts transition compared to not meeting criteria (Yung tion compared to not meeting criteria (Yung et al et al, 2006) .The ultra-high risk criteria have , 2006).The ultra-high risk criteria have been adopted and adapted by a number of been adopted and adapted by a number of other settings around the world, with 12-other settings around the world, with 12-month transition rates varying between 10 month transition rates varying between 10 and 50% (for a summary see Haroun and 50% (for a summary see Haroun et al et al, , 2006 and Olsen & Rosenbaum, 2006 ). 2006 and Olsen & Rosenbaum, 2006 .
Defining risk status by basic symptoms Defining risk status by basic symptoms
The Bonn group in Germany used a differThe Bonn group in Germany used a different approach to defining those they conent approach to defining those they considered at high risk of schizophrenia sidered at high risk of schizophrenia (Klosterkotter (Klosterkotter et al et al, 1997 (Klosterkotter et al et al, , 2001 . They , 1997 They , , 2001 ). They studied the predictive capacity of the basic studied the predictive capacity of the basic symptoms in a cohort of non-psychotic symptoms in a cohort of non-psychotic patients attending a tertiary referral psychipatients attending a tertiary referral psychiatric setting and who were suspected as atric setting and who were suspected as being 'susceptible to schizophrenia' on the being 'susceptible to schizophrenia' on the basis of their psychopathology. Participants basis of their psychopathology. Participants were followed up on average eight years were followed up on average eight years after initial assessment, and during this after initial assessment, and during this period over 50% of them had developed period over 50% of them had developed schizophrenia. Certain basic symptoms schizophrenia. Certain basic symptoms (disturbances of receptive speech, blocking (disturbances of receptive speech, blocking of thoughts, visual perceptual disturbances, of thoughts, visual perceptual disturbances, olfactory, gustatory and other sensory disolfactory, gustatory and other sensory disturbances) were found significantly more turbances) were found significantly more often in the group which developed schizooften in the group which developed schizophrenia compared to the group which did phrenia compared to the group which did not, suggesting that these symptoms may not, suggesting that these symptoms may be predictors of schizophrenia. From this be predictors of schizophrenia. From this study, the authors developed a checklist of study, the authors developed a checklist of nine symptoms suggestive of a schizonine symptoms suggestive of a schizophrenia prodrome: inability to divide phrenia prodrome: inability to divide attention, thought interference, thought attention, thought interference, thought pressure, thought blockages, disturbance pressure, thought blockages, disturbance of receptive speech, disturbance of expresof receptive speech, disturbance of expressive speech, disturbances of abstract thinksive speech, disturbances of abstract thinking, unstable ideas of reference and ing, unstable ideas of reference and captivation of attention by details of the captivation of attention by details of the visual field (Klosterkotter visual field (Klosterkotter et al et al, 1997) . , 1997). High-risk criteria were then developed reHigh-risk criteria were then developed requiring the presence of at least two of these quiring the presence of at least two of these symptoms. The predictive validity of these symptoms. The predictive validity of these criteria is currently being examined in a criteria is currently being examined in a multi-site European study (Klosterkotter multi-site European study (Klosterkotter et et al al, 2005 , 2005b b). ). The above three approaches all attempt The above three approaches all attempt to identify individuals in what we would to identify individuals in what we would term clinical stage 1b: that is, the populaterm clinical stage 1b: that is, the populations are symptomatic and help-seeking, tions are symptomatic and help-seeking, and are suspected of being in the prodrome and are suspected of being in the prodrome of psychosis. However, none of these sets of of psychosis. However, none of these sets of criteria is perfect, and a greater proportion criteria is perfect, and a greater proportion of people who meet the criteria remain of people who meet the criteria remain without psychosis than progress to psychowithout psychosis than progress to psychosis. Further refinement is needed and invessis. Further refinement is needed and investigation of those within these samples who tigation of those within these samples who are at particularly high risk is required. are at particularly high risk is required. The following section briefly summarises The following section briefly summarises data about possible predictors within these data about possible predictors within these stage 1b cohorts. stage 1b cohorts.
Recognition and prevention criteria Recognition and prevention criteria

PREDICTING PSYCHOSIS PREDICTING PSYCHOSIS IN HIGH-RISK GROUPS IN HIGH-RISK GROUPS
Within prodromal or ultra-high risk serWithin prodromal or ultra-high risk services, numerous clinical and psychopathovices, numerous clinical and psychopathological variables have now been shown to logical variables have now been shown to predict the onset of psychosis, including predict the onset of psychosis, including factors that are not directly related to the factors that are not directly related to the ultra-high risk inclusion criteria. ultra-high risk inclusion criteria.
Schizotypal personality features Schizotypal personality features
Schizotypal features within some high-risk Schizotypal features within some high-risk samples have been found to predict the onsamples have been found to predict the onset of schizophrenia. In one study, odd beset of schizophrenia. In one study, odd beliefs and magical thinking at baseline were liefs and magical thinking at baseline were salient predictors of psychosis at followsalient predictors of psychosis at followup (Mason up (Mason et al et al, 2004) . However, it is not , 2004). However, it is not clear in this research whether schizotypal clear in this research whether schizotypal personality truly preceded the onset of the personality truly preceded the onset of the psychotic disorder, or if in retrospect these psychotic disorder, or if in retrospect these s 3 s 3
were prodromal manifestations of the illwere prodromal manifestations of the illness. In another study, (the Edinburgh High ness. In another study, (the Edinburgh High Risk study) participants who developed Risk study) participants who developed schizophrenia over the follow-up period schizophrenia over the follow-up period had initially higher levels of social withhad initially higher levels of social withdrawal, social anxiety introversion and drawal, social anxiety introversion and odd behaviour (Johnstone odd behaviour (Johnstone et al et al, 2005) . This , 2005) . This is of note as these participants were not preis of note as these participants were not presenting to a clinical service, but rather were senting to a clinical service, but rather were identified through relatives affected by psyidentified through relatives affected by psychotic disorders. However, the concept and chotic disorders. However, the concept and measurement of schizotypy requires further measurement of schizotypy requires further examination, as items consist of a mixture examination, as items consist of a mixture of positive psychotic-like experiences, of positive psychotic-like experiences, magical thinking, and negative symptoms, magical thinking, and negative symptoms, which make these findings difficult to which make these findings difficult to interpret. interpret.
Positive psychotic phenomena Positive psychotic phenomena
Attenuated or sub-threshold psychotic Attenuated or sub-threshold psychotic symptoms form the basis of most ultra-high symptoms form the basis of most ultra-high risk and prodromal intake criteria in risk and prodromal intake criteria in centres throughout the world. Several indicentres throughout the world. Several individual psychotic-like symptoms have also vidual psychotic-like symptoms have also been found to be predictive of transition been found to be predictive of transition to full-blown psychotic disorder, including to full-blown psychotic disorder, including unstable ideas of reference and visual unstable ideas of reference and visual and auditory perceptual disturbances and auditory perceptual disturbances . Elevated scores on measures of unusual thought content, suspiciousness, unusual thought content, suspiciousness, perceptual disturbance and conceptual perceptual disturbance and conceptual disorganisation (for example the Brief disorganisation (for example the Brief Psychiatric Rating Scale (BPRS) positive Psychiatric Rating Scale (BPRS) positive symptoms scale) have similarly been found symptoms scale) have similarly been found to be significant predictors of psychosis at to be significant predictors of psychosis at 12-month follow-up (Yung 12-month follow-up (Yung et al et al, 2003; , 2003; Haroun Haroun et al et al, 2006) . This is not surprising , 2006). This is not surprising as the onset of psychosis is not a qualitative as the onset of psychosis is not a qualitative change from the sub-threshold state, inchange from the sub-threshold state, instead requiring the worsening and persisstead requiring the worsening and persistence of these symptoms rather than any tence of these symptoms rather than any acquisition of new phenomena or other acquisition of new phenomena or other changes. However, it may be that some changes. However, it may be that some sub-threshold psychotic symptoms or sub-threshold psychotic symptoms or psychotic-like experiences are more likely psychotic-like experiences are more likely to progress than others, and some may be to progress than others, and some may be more likely to be associated with functional more likely to be associated with functional decline and poor outcome (Yung decline and poor outcome (Yung et al et al, , 2006) . 2006).
Negative symptoms Negative symptoms
High levels of baseline negative symptoms High levels of baseline negative symptoms have been observed in several ultra-high have been observed in several ultra-high risk or prodromal samples (Lencz risk or prodromal samples (Lencz et al et al, , 2004; Yung 2004; Yung et al et al, 2003 Yung et al et al, , 2004 Yung et al et al, ), despite , 2003 Yung et al et al, , 2004 , despite not being part of the standard inclusion crinot being part of the standard inclusion criteria. Symptoms which have been found to teria. Symptoms which have been found to be predictive of psychosis include impaired be predictive of psychosis include impaired concentration and attention, subjectively concentration and attention, subjectively abnormal emotional experiences, impaired abnormal emotional experiences, impaired energy and impaired tolerance to stress energy and impaired tolerance to stress (Yung (Yung et al , 2006) . These are of interest as they may reflect an underlying abnormality, may reflect an underlying abnormality, particularly in schizophrenia and may be particularly in schizophrenia and may be associated with cognitive changes. associated with cognitive changes.
Basic symptoms Basic symptoms
Basic symptoms overlap with negative Basic symptoms overlap with negative symptoms and are regarded by some as symptoms and are regarded by some as the subjective manifestation of negative the subjective manifestation of negative symptoms (Klosterkotter symptoms (Klosterkotter et al et al, 1997) . Thus , 1997). Thus many of the subjectively defined negative many of the subjectively defined negative symptoms above could also be seen as basic symptoms above could also be seen as basic symptoms. The Cologne Early Recognition symptoms. The Cologne Early Recognition (CER) project examined the predictive (CER) project examined the predictive validity of clusters of basic symptoms in a validity of clusters of basic symptoms in a sample of patients referred to five German sample of patients referred to five German psychiatric out-patient services for diagnospsychiatric out-patient services for diagnostic clarification, on the basis of suspected tic clarification, on the basis of suspected incipient schizophrenia. The cluster of incipient schizophrenia. The cluster of thought, language, perception and motor thought, language, perception and motor disturbances was found to have good predisturbances was found to have good predictive ability in a receiver operator analydictive ability in a receiver operator analysis (ROC) analysis (Klosterkotter sis (ROC) analysis (Klosterkotter et al et al, , 2001) , such that having any five of the 35 2001), such that having any five of the 35 items pertaining to these symptoms at items pertaining to these symptoms at baseline predicted onset of schizophrenia baseline predicted onset of schizophrenia after a mean follow up of 9.6 years after a mean follow up of 9.6 years (specificity (specificity¼0.84, sensitivity 0.84, sensitivity¼0.56, positive 0.56, positive predictive value predictive value¼0.77 and negative predic-0.77 and negative predictive value tive value¼0.66). Therefore, 77% of those 0.66). Therefore, 77% of those with five or more symptoms of thought, with five or more symptoms of thought, language, perception or motor disturbances language, perception or motor disturbances at baseline went on to develop schizoat baseline went on to develop schizophrenia. However, that participants in this phrenia. However, that participants in this study were all suspected of having emerging study were all suspected of having emerging schizophrenia limits the generalisability of schizophrenia limits the generalisability of the results to community samples or even the results to community samples or even cohorts of help-seekers who are not suscohorts of help-seekers who are not suspected of being prodromal. Again these pected of being prodromal. Again these basic symptoms are of interest as they may basic symptoms are of interest as they may reflect a fundamental brain abnormality in reflect a fundamental brain abnormality in schizophrenia. schizophrenia.
Depression, anxiety and distress Depression, anxiety and distress
Depression has been found to be a signifiDepression has been found to be a significant predictor of psychosis in ultra-high cant predictor of psychosis in ultra-high risk groups ( 
Poor functioning Poor functioning
Poor functioning at intake predicted onset Poor functioning at intake predicted onset of psychosis in several separate ultra-high of psychosis in several separate ultra-high risk cohorts (Yung risk cohorts (Yung et al et al, 2003 (Yung et al et al, , 2006 , 2003 , 2006 Mason Mason et al et al, 2004 , 2006 . This may indi-, 2004, 2006) . This may indicate that a deterioration process, and actual cate that a deterioration process, and actual onset of psychotic disorder, has already onset of psychotic disorder, has already begun in those ultra-high risk subjects with begun in those ultra-high risk subjects with poor functioning. However, the process poor functioning. However, the process may be more dynamic than this; young may be more dynamic than this; young people with more functioning may be less people with more functioning may be less able to cope with psychotic experiences, able to cope with psychotic experiences, more susceptible to depression and distress, more susceptible to depression and distress, more likely to use substances and have fewmore likely to use substances and have fewer social supports than their better func er social supports than their better function-tioning counterparts. Hence a vicious cycle may ing counterparts. Hence a vicious cycle may develop in which psychotic experiences develop in which psychotic experiences worsen in response to these factors until worsen in response to these factors until eventually the threshold is crossed and eventually the threshold is crossed and disorder is deemed to have begun. disorder is deemed to have begun.
Substance use Substance use
Prospective studies suggest that substance Prospective studies suggest that substance use can contribute to the onset of schizouse can contribute to the onset of schizophrenia in individuals, irrespective of an phrenia in individuals, irrespective of an identified risk for illness (e.g. Thornicroft, identified risk for illness (e.g. Thornicroft, 1990) . The evidence to date is most consis-1990). The evidence to date is most consistent for cannabis use (Zammit, 2002 ). An tent for cannabis use (Zammit, 2002 ). An association between cannabis use and inassociation between cannabis use and increased likelihood of psychotic relapse has creased likelihood of psychotic relapse has also been described (Linszen also been described (Linszen et al et al, 1994) , , 1994), as has an association between cannabis as has an association between cannabis use and increased levels of psychotic experiuse and increased levels of psychotic experiences in non-clinical general population ences in non-clinical general population surveys (Johns surveys (Johns et al et al, 2004) . , 2004). The role of cannabis in the onset of The role of cannabis in the onset of psychosis in ultra-high risk or prodromal psychosis in ultra-high risk or prodromal groups is therefore important to investigate. groups is therefore important to investigate. The longitudinal studies in this area report The longitudinal studies in this area report contrasting findings. For example, a history contrasting findings. For example, a history of substance misuse was present in signifiof substance misuse was present in significantly more subjects who developed psycantly more subjects who developed psychosis in the Haroun chosis in the Haroun et al et al (2006) , 2002a a). The PACE ). The PACE sample, however, included mainly helpsample, however, included mainly helpseeking individuals, who may not be typical seeking individuals, who may not be typical of the population of people at risk of psyof the population of people at risk of psychosis. Furthermore, individuals with high chosis. Furthermore, individuals with high levels of cannabis use may be less motivated levels of cannabis use may be less motivated to seek treatment than our subjects. In the to seek treatment than our subjects. In the Edinburgh High Risk study, those who Edinburgh High Risk study, those who used cannabis or other illicit drugs were used cannabis or other illicit drugs were more likely to have psychotic-like sympmore likely to have psychotic-like symptoms at baseline (Miller toms at baseline (Miller et al et al, 2001 (Miller et al et al, ), , 2001 ), although no longitudinal data examining although no longitudinal data examining substance use as a risk factor for transition substance use as a risk factor for transition to psychosis in this cohort is available. to psychosis in this cohort is available. Given the contrasting results to date, Given the contrasting results to date, further research is required within prodrofurther research is required within prodromal and ultra high risk samples to clarify mal and ultra high risk samples to clarify the role of cannabis as a risk factor for the role of cannabis as a risk factor for the onset of psychosis. the onset of psychosis.
Stress Stress
Stressful life events may precede onset of Stressful life events may precede onset of psychotic illnesses (Bebbington psychotic illnesses (Bebbington et al et al, , 1993) and psychotic relapses in established 1993) and psychotic relapses in established disorders (Hirsch disorders (Hirsch et al et al, 1996) ; this has led , 1996); this has led to the hypothesis that adverse life experito the hypothesis that adverse life experiences may actually precipitate onset of psyences may actually precipitate onset of psychotic episodes in vulnerable individuals. chotic episodes in vulnerable individuals. Furthermore, it has been suggested that Furthermore, it has been suggested that minor life events or day-to-day hassles minor life events or day-to-day hassles may cause more stress than major, although may cause more stress than major, although infrequent, events such as deaths or separainfrequent, events such as deaths or separations (Malla & Norman, 1992) . It is also tions (Malla & Norman, 1992) . It is also likely that it is the subjective experiences likely that it is the subjective experiences of stress, rather than stressful events per of stress, rather than stressful events per se, that may be relevant to outcome. For exse, that may be relevant to outcome. For example, Myin-Germeys ample, Myin-Germeys et al et al (2001) found (2001) found that individuals with psychotic illnesses that individuals with psychotic illnesses reacted with more intense negative affect reacted with more intense negative affect to subjective appraisals of stress in their to subjective appraisals of stress in their daily life than healthy controls, suggesting daily life than healthy controls, suggesting a difference in tolerance to stress between a difference in tolerance to stress between the groups. Thus the experience of stressful the groups. Thus the experience of stressful or distressing events and the inability to or distressing events and the inability to adequately cope with them may affect the adequately cope with them may affect the worsening of psychotic symptoms and the worsening of psychotic symptoms and the development of psychotic disorder. Among development of psychotic disorder. Among prodromal and ultra-high risk cohorts, an prodromal and ultra-high risk cohorts, an association at baseline between psychoticassociation at baseline between psychoticlike symptoms and lifetime experience of like symptoms and lifetime experience of major stressors has been reported (Miller major stressors has been reported (Miller et al et al, 2001) , and a significant association , 2001), and a significant association was found between 'impaired tolerance of was found between 'impaired tolerance of normal stress' and psychosis onset in the normal stress' and psychosis onset in the PACE cohort (Yung PACE cohort (Yung et al et al, 2005) . A longitu-, 2005). A longitudinal study in the PACE sample examining dinal study in the PACE sample examining subjectively assessed stress to objective subjectively assessed stress to objective measures including cortisol levels is measures including cortisol levels is discussed below. discussed below.
Neurocognitive Neurocognitive
Cognitive deficits are recognised as one of Cognitive deficits are recognised as one of the core features of schizophrenia and have the core features of schizophrenia and have been associated with functional outcome been associated with functional outcome (Green, 1996) . Recent research has at- (Green, 1996) . Recent research has attempted to detect the presence of cognitive tempted to detect the presence of cognitive deficits prior to illness onset, as they may deficits prior to illness onset, as they may represent neurocognitive trait markers for represent neurocognitive trait markers for schizophrenia. One promising marker is schizophrenia. One promising marker is working memory working memory, , which is consistently imwhich is consistently impaired throughout the course of the illness paired throughout the course of the illness (Goldman-Rakic, 1994) . We recently dem-(Goldman-Rakic, 1994). We recently demonstrated that working memory is impaired onstrated that working memory is impaired prior to the onset of psychotic illness in a prior to the onset of psychotic illness in a group of young people at ultra high risk group of young people at ultra high risk for psychosis (Brewer for psychosis (Brewer et al et al, 2005) . This re- , 2005) . This research has also identified immediate verbal search has also identified immediate verbal recall deficits prior to illness onset, where recall deficits prior to illness onset, where rapid registration and efficient recall may rapid registration and efficient recall may be the cognitive processes that indicate be the cognitive processes that indicate compromised prefrontal functioning. Olfaccompromised prefrontal functioning. Olfactory identification deficits have also been tory identification deficits have also been found to occur prior to psychosis onset, found to occur prior to psychosis onset, and have been shown to be worse in patients and have been shown to be worse in patients later diagnosed with schizophrenia (Brewer later diagnosed with schizophrenia (Brewer et al et al, 2001 ). However, despite this, the pre-, 2001). However, despite this, the predictive value of neurocognitive variables dictive value of neurocognitive variables has proved to be disappointingly poor. has proved to be disappointingly poor.
Neurobiological Neurobiological
Hypothalamic-pituitary-adrenal (HPA)-axis Hypothalamic-pituitary-adrenal (HPA)-axis dysfunction may play a role in the developdysfunction may play a role in the development of psychotic disorders. This is supported ment of psychotic disorders. This is supported by the finding of higher cortisol levels (plasby the finding of higher cortisol levels (plasma, salivary or urinary) and abnormal cirma, salivary or urinary) and abnormal circadian cortisol rhythms in patients with cadian cortisol rhythms in patients with psychotic disorders compared to healthy psychotic disorders compared to healthy control subjects (Kaneko control subjects (Kaneko et al et al, 1992) . , 1992). We recently investigated HPA-axis We recently investigated HPA-axis functioning in 12 ultra-high risk partifunctioning in 12 ultra-high risk participants at the PACE clinic using the cipants at the PACE clinic using the combined dexamethasone corticotrophin combined dexamethasone corticotrophin releasing hormone (DEX/CRH) test releasing hormone (DEX/CRH) test (Thompson (Thompson et al et al, 2007) . Over a 2-year , 2007). Over a 2-year period, 3 of the 12 participants developed period, 3 of the 12 participants developed a psychosis. Analysis indicated that cona psychosis. Analysis indicated that contrary to expectations participants who did trary to expectations participants who did not make the transition to psychosis had not make the transition to psychosis had on average higher cortisol levels, as well on average higher cortisol levels, as well as a greater severity of depression and as a greater severity of depression and anxiety symptoms, than participants who anxiety symptoms, than participants who subsequently developed psychosis. These subsequently developed psychosis. These preliminary results suggest that dysregupreliminary results suggest that dysregulated HPA-axis functioning in individuals lated HPA-axis functioning in individuals at ultra high risk for psychosis may be assoat ultra high risk for psychosis may be associated more with comorbid depression ciated more with comorbid depression symptoms than factors specifically related symptoms than factors specifically related to the process of emerging psychosis illness. to the process of emerging psychosis illness.
The pituitary gland contains corticoThe pituitary gland contains corticotrophs, the cells that produce and secrete trophs, the cells that produce and secrete adrenocorticotrophic hormone (ACTH), adrenocorticotrophic hormone (ACTH), which in turn activates the secretion of corwhich in turn activates the secretion of cortisol. A recent study found increased pituitisol. A recent study found increased pituitary volumes in patients with first-episode tary volumes in patients with first-episode psychosis, while individuals with estabpsychosis, while individuals with established schizophrenia of at least 5-years' lished schizophrenia of at least 5-years' duration had smaller pituitary volumes duration had smaller pituitary volumes than controls (Pariante than controls (Pariante et al et al, 2004) . In a , 2004). In a longitudinal investigation of ultra high risk longitudinal investigation of ultra high risk participants at the PACE Clinic, those who participants at the PACE Clinic, those who developed psychosis had larger pituitary developed psychosis had larger pituitary volumes compared with ultra high risk indivolumes compared with ultra high risk individuals who did not develop psychosis viduals who did not develop psychosis (Garner (Garner et al et al, 2005) . This increased volume , 2005). This increased volume is thought to reflect an increase in the size is thought to reflect an increase in the size and number of corticotrophs. and number of corticotrophs.
Studies of brain structure may also be Studies of brain structure may also be relevant to the HPA dysfunction model of relevant to the HPA dysfunction model of psychotic disorders. It is hypothesised that psychotic disorders. It is hypothesised that abnormal HPA-axis responses to stress abnormal HPA-axis responses to stress might result in hippocampal damage, which might result in hippocampal damage, which may then compromise attention, memory may then compromise attention, memory and other cognitive skills and ultimately and other cognitive skills and ultimately influence the development of positive psyinfluence the development of positive psychotic symptoms. Reduced hippocampal chotic symptoms. Reduced hippocampal volume (Velakoulis volume (Velakoulis et al et al, 1999) , has been , 1999), has been reported in association with psychotic reported in association with psychotic illnesses. illnesses.
Hippocampal volumes of PACE ultraHippocampal volumes of PACE ultrahigh risk patients at intake lie midway behigh risk patients at intake lie midway between those of normal controls and patients tween those of normal controls and patients with chronic schizophrenia or first-episode with chronic schizophrenia or first-episode psychosis (Phillips psychosis (Phillips et al et al, 2002 (Phillips et al et al, , 2002b . However, ). However, reduced hippocampal volumes in the reduced hippocampal volumes in the ultra-high risk cohort at baseline have not ultra-high risk cohort at baseline have not been shown to be associated with a heightbeen shown to be associated with a heightened risk of later developing psychosis. In ened risk of later developing psychosis. In fact, ultra-high risk individuals who develfact, ultra-high risk individuals who developed psychosis had larger hippocampi at oped psychosis had larger hippocampi at baseline than those who did not develop baseline than those who did not develop psychosis within a 12-month period psychosis within a 12-month period (Phillips (Phillips et al et al, 2002 , 2002b b) . This was due to the ). This was due to the ultra-high risk individuals who did not ultra-high risk individuals who did not develop psychosis (the false-positives) develop psychosis (the false-positives) having smaller than average hippocampal having smaller than average hippocampal volumes. It must be remembered that these volumes. It must be remembered that these false positives are not analogous to normal false positives are not analogous to normal healthy controls. They are help-seeking and healthy controls. They are help-seeking and symptomatic with a range of symptoms and symptomatic with a range of symptoms and psychiatric syndromes. The reduced psychiatric syndromes. The reduced hippocampal volume in this subsample of hippocampal volume in this subsample of patients may therefore reflect this nonpatients may therefore reflect this nonpsychotic psychopathology. psychotic psychopathology. In a subsample of ultra-high risk In a subsample of ultra-high risk patients who developed psychosis, we patients who developed psychosis, we obtained magnetic resonance imaging obtained magnetic resonance imaging (MRI) brain scans at baseline (i.e. prior to (MRI) brain scans at baseline (i.e. prior to onset of frank psychosis) and 1 year later onset of frank psychosis) and 1 year later (post-psychosis). Scans showed a significant (post-psychosis). Scans showed a significant bilateral reduction in grey matter volume in bilateral reduction in grey matter volume in the cingulate region as well as in the left the cingulate region as well as in the left para-hippocampal gyrus, left fusiform para-hippocampal gyrus, left fusiform gyrus, left orbitofrontal cortex and one regyrus, left orbitofrontal cortex and one region of the left cerebellar cortex (Pantelis gion of the left cerebellar cortex (Pantelis et al et al, 2003) . These findings were not pre-, 2003). These findings were not present in a group of ultra high risk patients sent in a group of ultra high risk patients scanned at baseline and follow-up but scanned at baseline and follow-up but who did not develop psychosis. Progressive who did not develop psychosis. Progressive hippocampal volume loss across the early hippocampal volume loss across the early course of illness is also strongly suggested course of illness is also strongly suggested by a much larger cross-sectional study reby a much larger cross-sectional study recently reported by our group (Velakoulis cently reported by our group (Velakoulis et al et al, 2006) . These findings suggest that , 2006). These findings suggest that brain changes occur during the period of brain changes occur during the period of transition to and early course of psychosis, transition to and early course of psychosis, and, while the basis of this remains uncerand, while the basis of this remains uncertain, it opens up the possibility that stress, tain, it opens up the possibility that stress, dysregulated neurodevelopment and apopdysregulated neurodevelopment and apoptosis may be involved, and that with suffitosis may be involved, and that with sufficiently early and effective treatment such ciently early and effective treatment such changes could be minimised or prevented. changes could be minimised or prevented.
Intervention Intervention
Three published studies suggest that interThree published studies suggest that intervention may be able to delay or even vention may be able to delay or even prevent onset of psychosis in the ultra-high prevent onset of psychosis in the ultra-high risk or prodromal group. The first randomrisk or prodromal group. The first randomised controlled trial was conducted at the ised controlled trial was conducted at the PACE clinic from 1996 to 1999 (McGorry PACE clinic from 1996 to 1999 (McGorry et al et al, 2002 . This study compared the effect , 2002). This study compared the effect of intensive cognitive-behaviourally oriented of intensive cognitive-behaviourally oriented psychotherapy plus low-dose neuroleptic psychotherapy plus low-dose neuroleptic (risperidone) with supportive therapy alone (risperidone) with supportive therapy alone on the development of psychotic disorder. on the development of psychotic disorder. There was a significantly higher rate of There was a significantly higher rate of transition to psychosis in the control (suptransition to psychosis in the control (supportive therapy) group compared to the portive therapy) group compared to the intervention group at the end of the 6-intervention group at the end of the 6-month treatment phase, although this month treatment phase, although this difference was no longer significant at 12-difference was no longer significant at 12-month follow-up. This result is thought to month follow-up. This result is thought to indicate a delay in the onset of psychosis indicate a delay in the onset of psychosis in the intervention group. Both groups in the intervention group. Both groups experienced a reduction in global psychoexperienced a reduction in global psychopathology and functioning over the treatpathology and functioning over the treatment phase. Because psychological ment phase. Because psychological treatment and medication were combined treatment and medication were combined in this trial it was not possible to determine in this trial it was not possible to determine which was the active intervention, or which was the active intervention, or whether they were synergistic with each whether they were synergistic with each other. A trial of cognitive therapy versus other. A trial of cognitive therapy versus monitoring only conducted by the Early monitoring only conducted by the Early Detection and Intervention (EDIE) group Detection and Intervention (EDIE) group in Manchester showed a significant effect in Manchester showed a significant effect of the treatment (Morrison of the treatment (Morrison et al et al, 2004 (Morrison et al et al, ). A , 2004 . A double masked randomised controlled trial double masked randomised controlled trial of olanzapine versus supportive therapy of olanzapine versus supportive therapy and monitoring showed a trend for the inand monitoring showed a trend for the intervention in effectively preventing or detervention in effectively preventing or delaying psychosis (McGlashan laying psychosis (McGlashan et al et al, 2006) . , 2006). Additionally, the prodromal (ultra high Additionally, the prodromal (ultra high risk) patients who received olanzapine rerisk) patients who received olanzapine reported lower levels of 'prodromal' symptoported lower levels of 'prodromal' symptomatology compared to the UHR patients matology compared to the UHR patients who received placebo. The results of this who received placebo. The results of this study highlighted the fine line between benstudy highlighted the fine line between benefit and risk in this early stage, since sideefit and risk in this early stage, since sideeffects were of more concern in this study effects were of more concern in this study than in the PACE trial, yet the clinical benthan in the PACE trial, yet the clinical benefit, at least in terms of transition rates, was efit, at least in terms of transition rates, was more equivocal. In all, results of these first more equivocal. In all, results of these first treatment trials suggest that both antitreatment trials suggest that both antipsychotic medication and psychological psychotic medication and psychological interventions might have a role in treating interventions might have a role in treating the difficulties and problems young people the difficulties and problems young people at ultra-high risk experience as well as deat ultra-high risk experience as well as delaying or preventing the onset of psychosis. laying or preventing the onset of psychosis. There is scope for the investigation of a There is scope for the investigation of a wide range of other approaches, including wide range of other approaches, including neuroprotective agents in the treatment of neuroprotective agents in the treatment of the ultra-high risk population. The the ultra-high risk population. The sequence of treatment strategies is also sequence of treatment strategies is also clearly in need of further research and the clearly in need of further research and the risk/benefit ratio, made explicit as the key risk/benefit ratio, made explicit as the key consideration in the staging model, should consideration in the staging model, should be the guiding principle. In the meantime, be the guiding principle. In the meantime, for such patients, clear explanation of the for such patients, clear explanation of the best available evidence (incomplete though best available evidence (incomplete though it may be, as elsewhere in psychiatry), truly it may be, as elsewhere in psychiatry), truly informed consent and patient and family ininformed consent and patient and family involvement in decision-making is crucial. A volvement in decision-making is crucial. A conservative approach in relation to anticonservative approach in relation to antipsychotic use is strongly suggested, with psychotic use is strongly suggested, with psychosocial and other benign treatment inpsychosocial and other benign treatment interventions advised as first-line (McGorry terventions advised as first-line (McGorry et al et al, 2005) . Treatment should be offered , 2005). Treatment should be offered in a non-stigmatised primary care, youthin a non-stigmatised primary care, youthfriendly or office setting and engagement friendly or office setting and engagement and therapeutic alliance are key initial and therapeutic alliance are key initial objectives to secure. Careful follow-up objectives to secure. Careful follow-up and reassurance is vital. Although this area and reassurance is vital. Although this area of research has been controversial in some of research has been controversial in some settings, provided these guidelines are folsettings, provided these guidelines are followed, we have seen no evidence of harm lowed, we have seen no evidence of harm to patients and much benefit in our youthto patients and much benefit in our youthfriendly service setting over a 12-year friendly service setting over a 12-year period. Ethical issues have been discussed period. Ethical issues have been discussed in detail elsewhere (McGorry in detail elsewhere (McGorry et al et al, 2001) . , 2001).
CONCLUSIONS CONCLUSIONS
Different methods of identifying those at Different methods of identifying those at imminent risk of developing a psychotic imminent risk of developing a psychotic disorder have been described. These involve disorder have been described. These involve using different combinations of genetic, age using different combinations of genetic, age range and symptomatic risk factors. Howrange and symptomatic risk factors. However, even using these multiple-gate screenever, even using these multiple-gate screening models, the majority of those selected ing models, the majority of those selected still do not develop the disorder. Identifying still do not develop the disorder. Identifying features within these cohorts which seem to features within these cohorts which seem to be associated with increased risk is a rebe associated with increased risk is a research priority. This aids our detection of search priority. This aids our detection of individuals in whom indicated preventive individuals in whom indicated preventive intervention may be justified. intervention may be justified. To date several risk factors for progresTo date several risk factors for progression to more established illness within the sion to more established illness within the ultra high risk (clinical stage 1 ultra high risk (clinical stage 1b b) group have ) group have been identified. Schizotypal and positive psybeen identified. Schizotypal and positive psychotic features need further investigation to chotic features need further investigation to clarify which particular symptoms seem to clarify which particular symptoms seem to be most predictive. Other clinical variables be most predictive. Other clinical variables that may be of importance in mediating onthat may be of importance in mediating onset include distress, stress, depression, poor set include distress, stress, depression, poor functioning and substance use. The ongoing functioning and substance use. The ongoing investigation of endophenotypes (see Table  investigation of endophenotypes (see Table  1 ) is also needed, including neurocognitive, 1) is also needed, including neurocognitive, neurobiological and physiological. neurobiological and physiological.
Undoubtedly, discussion will occur Undoubtedly, discussion will occur about how high a positive predictive value about how high a positive predictive value (PPV) is needed to justify specific treat-(PPV) is needed to justify specific treatment, including antipsychotic medication, ment, including antipsychotic medication, in the ultra high treatment cohort. Arriving in the ultra high treatment cohort. Arriving at a PPV of 100% would be a clear indicaat a PPV of 100% would be a clear indication for pharmacological treatment in the tion for pharmacological treatment in the identified group. However, these individidentified group. However, these individuals who had this 'risk factor' with a PPV uals who had this 'risk factor' with a PPV of 100% for psychotic disorder could actuof 100% for psychotic disorder could actually be conceptualised as having the disally be conceptualised as having the disorder, albeit in its very early stages. That order, albeit in its very early stages. That is, they would be stage 2 rather than stage is, they would be stage 2 rather than stage 1 1b b (see Table 1 ), and treatment would not (see Table 1 ), and treatment would not be indicated prevention, so much as early be indicated prevention, so much as early treatment of diagnosed illness. Until then, treatment of diagnosed illness. Until then, however, the field remains in need of however, the field remains in need of ongoing research efforts. ongoing research efforts.
Limitations Limitations
To date sample sizes in the ultra high risk To date sample sizes in the ultra high risk (prodromal) field of research are small. (prodromal) field of research are small. Findings are inconsistent, particularly in reFindings are inconsistent, particularly in relation to cannabis use and neuroanatomical lation to cannabis use and neuroanatomical changes. Another limitation is the onset of changes. Another limitation is the onset of psychotic disorder is arbitrarily defined psychotic disorder is arbitrarily defined and does not differ qualitatively from suband does not differ qualitatively from subthreshold psychosis. threshold psychosis. 
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